Abstract. The study result of the future of Mongolia's climate, how it will change in the twenty-first century, and its impact on our country's environmental and socioeconomic impact were based on the modern scientific findings depending on the results of the mid-nineties of the last the century. On the basis of this, some conditions for long-term policy adaptation to climate change were made. The population of Mongolia reached 3.1 million by end of 2017. According to demographic forecasts, the population forecasts will be 3.5 million in 2030, 3.82 million in 2040, and 4.1 million in 2050. As of 2018, 68 percent of our population lives in urban areas. Most of Mongolia's power is produced by coal-fired power plants, which are the sources of CO2 emissions. Renewable energy sources are a source of non-harmful energy to the environment and can increase the use of renewable energy, thereby reducing air pollution, including CO2 emissions.
Introduction
Mongolia developed its National Climate Change Program in 2000 and it was officially adopted by the parliament in 2011. In the National Climate Change Program, the issues related to the climate change adaptation, strategies', policies, and measures are broadly in-depth. The consequences of climate change in Mongolia are changing water resources, regeneration of permafrost and high alpine glaciers, loss of lakes and ponds in the permafrost region, decreasing of ground water levels, and soil degradation due to overheating and drought. To reduce desertification and desertification processes, to change wildlife distribution regions, to increase the frequency of forest and steppe fires, and ultimately deterioration of the environment. Mongolia's energy consumption has been increasing in recent years, indicating that it is necessary to build additional energy sources. 5 percent of Mongolia's total electricity is renewable. This includes 2 percent of wind power, 2 percent water and 1 percent water and other renewable energy. Mongolia's renewable energy reserves are the highest in the world, with large areas of sun and wind in the southern region.
This study provides a basis of determining the capacity and location of renewable energy sources that can be further developed based on renewable energy resources in Mongolia and a greenhouse gas reduction energy. The detailed estimates of these estimates will further lead to major renewable energy projects in Mongolia and will result in a reduction in Mongolia's greenhouse gas emissions. There are many ways to reduce greenhouse gas emissions. Renewable energy sources are the most effective solutions to reduce energy imports and energy imports.
The Examined Renewable Energy Sources Technology
Any country's renewable energy technology varies depending on its geographical location and its features, with varying levels of development and capacity. The following table illustrates the technology of renewable energy in Mongolia.
Methodology
The software used in this analysis is the GACMO GHG emission reduction strategy model developed by the United Nations Environment Program (UNEP). The GACMO (GHG value model) can be used to assess the effectiveness of GHG reducing strategies through transparent and simple methods when there is no detailed data. GACMO compiles consolidated cost reduction measures by comparing the average reduction cost for each emission reduction scenario based on the comparability of comparable reduction technologies, and then reduces the cost curve.
The Review of the Chosen Renewable Energy Sources' Economic Environmental Technology
The basis for this analysis is a baseline or reference scenario for GHG emissions from the base year to the target year, which is 2020. The baseline comprises knowledge of the energy services supplied within different energy consuming sectors. The number of energy consuming units and the annual energy consumption by each unit. Mongolia has outlined a series of policies and measures that the country commits to implement up to 2030, in the energy, industry, agriculture and waste sectors. The expected mitigation impact of these policies and measures will be a 14% reduction in total national GHG emissions excluding Land use, land use change and forestry (LULUCF) by 2030, compared to the projected emissions under a business as usual scenario. Those and other potentially more ambitious commitments are contingent upon gaining access to new technologies and sources of finance through internationally agreed mechanisms and instruments under the auspices of the UNFCCC United Nations Framework Convention on Climate Change (UNFCCC), according to which the total GHG emissions in 2020 amount to 21 Mt CO2-eq. In this section the GACMO spreadsheets for the ten RES technologies from the (Table 1 ) are presented. The reference option in each case depends on the technology that is subject of consideration, but in most of the cases, it is use of electricity from the grid. The emissions related to electricity (grid factor) are calculated as to reflect the fuel mix for the existing and projected electricity generation in the country -lignite thermal power plants. 
Small Hydro Power Plant
According to the national policy on the renewable energy Mongolia, it plans to construct a small hydro-plant with a capacity of 80-120mMW by 2020. Analyzing this material is estimated to be 115 MW. Due to the size of the small hydroelectric power plants, the unit capacity is set at 1 MW and the capacity factor is adjusted for 2,650 kWh / year for each small hydro power station to simplify the analysis of this document. The results of the small-scale hydroelectricity technology are shown in (Table 3) . 
Wind Turbines
According to the planned use of the wind power of Mongolia, a 200 MW wind farm will be built by 2020 and so far two wind turbines of the capacity of 50 MB are built. In late 2018, a 50 MW will be commissioned. For analysis in this paper wind turbines of 1 MW with a capacity factor of 2,000 hours/year is considered as unit of technology (Table 4) . The results for the technology "wind turbines" are presented in Table 4 . 
Geothermal District Heating
The geothermal technology has been introduced on Mongolia and research has shown by 2020 to provide geothermal heat to some states. The geothermal power plant considers 1 megawatts of district heating and a possible 2000-hour plant. As a reference option, the fuel heating device ( Table 5 ). The results of the "geothermal area heating" technique are shown in (Table 5) .
Solar Water Heating
Hot water for a household is produced by a solar system with 2.2 m 2 solar collector with a 130-liter storage tank. As a reference option, an electric boiler is considered, for which it is assumed that the electricity usage will be 75% in periods with low tariff and 25% in periods with high tariff (Table 6 ). The results for the technology "Solar water heating" are presented in Table 6 .
In Mongolia's capital, Ulaanbaatar, there are more than 87,000 fossil heated and 66,000 traditional Mongolian yurts. The Government's 2010-2020 targets are planned to decide upon the heat consumption of these yurt districts by solar energy. It is estimated that the thermal consumption of the yurt district households will decrease by about 50 percent of air pollution in Ulaanbaatar and Mongolia. According to the government's objective, yurt district households have been selected to conduct experiments at a certain level and this technology is considered as the technology necessary to reduce air pollution further. 
Grid Connected PV
There is PV system of 1 MW with capacity factor of 2190 hours/year is analyzed. Reference option is use of electricity (Table 7) . It is planned to build PV power plants in Mongolia that will reach installed capacity in the range of 10 to 50 MW. For analysis in this paper 15 MW is taken (Table 7) .
Biomass Power Plant
The total number of livestock breeding in Mongolia is over 60 million, the biomass tailings and agricultural wastes of the livestocks can be reprocessed into flammable gas. In our country, there are about total of 35 big-small scaled organization for cleaning and sanitizing. Out of these organizations, none of them own the technology to turn the waste into burning gas. This indicated the industry is way behind in this sector compared to other countries. 
Abetment Cost Curve
In (Table 9) , the results including specific costs of ton CO2-equivalent, emission reduction, but also unit penetration in 2020 for each technology are presented. The results obtained for specific costs of ton CO2-equivalent and reduction of the CO2 emissions, for each of the technologies is plotted as a curve, which is called abatement cost curve. This curve is shown in fig.1 . On the vertical axis specific costs (costs for reduction of a ton CO2-equivalent) are presented, while on the horizontal axis reduction of the CO2 emissions is presented. The technologies are introduced according to their cost-effectiveness (the option with smallest specific costs is introduced first on the left side of the curve). In 2020 the reduction cost varies in the range from 6,54 $/ton CO2-eq to 277,3 $/ton CO2-eq. The total achievable reduction (if all considered options are implemented with the assumed breakthrough rate) in 2020 is estimated to be 1.75 Mt CO2-eq, which is 7.32% of the baseline emissions (21 Mt CO2-eq). Four technologies have the greatest contribution in CO2 emission reduction: Solar water heater of 0.756 Mt CO2-eq, small hydro power plant with annual reduction of 0.29 Mt CO2-eq, wind turbine with annual reduction of 0.26 Mt CO2-eq and the efficient biomass stoves vs. inefficient biomass stoves with annual reduction of 0.256 Mt CO2-eq. The most cost effective option of the four technologies is efficient biomass stoves vs. inefficient biomass stoves which is win-win implementation. Wood pellets stoves vs. inefficient biomass stoves technology is in the category medium specific cost and the rest two technologies are in small specific cost category. 
Conclusion
This document illustrates how much greenhouse gas emission can be reduced using renewable energy sources in Mongolia and needs to be implemented in order to make the most effective use of Renewable Energy technologies. Including: Determining the detailed research on renewable energy resources, Increase understanding of renewable energy technology of the people, Resolve the land use required for renewable energy projects Support the organizations that are researching in this area, a system that uses renewable energy and environmentally-friendly technology to reward individuals, an organization using a private renewable energy source to support the organizations, etc.
As Mongolia has a huge solar system, it is important to use large sources of power to work on central energy, which will contribute to reducing greenhouse gas emissions. Also, the number of households living in private houses is relatively high in Mongolia and these households use raw coal for heating, which is the main source of air pollution. The adoption of technology for solar energy conversion into every household is a necessary step in the immediate future.
It has been shown that the total achievable reduction (if all considered option are implemented with the assumed breakthrough rate) in 2020 is estimated to be 0.99 Mt CO2-eq, which is 7.32% of the baseline emissions (21 Mt CO2-eq).
